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CLAIMS 

Claim 1} 

A method of evaluating inhibitory effect on damp-dry malodor, comprising the 

5 steps •f: 

.ringing microorganisms which produce damp-dry malodor-causing substances 

and a test s' .stance into contact with each other in the presence of a sebaceous dirt 

component; 

detectin 	-xpression of at least one kind of gene selected from a group 

10 consisting of a fatty • id desaturase gene and a 0 oxidation-related enzyme gene derived 

from the microorganis 	; and thereby 

evaluating a dam. dry malodor inhibitory function of the test substance based 

on a change in expression am, unt of the at least one kind of gene; 

wherein the expression of the at -ast one kind of gene is detected by using at least one 

15 

20 

25 

kind of oligonucleotide pair selectee from the group consisting of: 

an oligonucleotide pair containing oli . 'nucleotides (a) and (b) described below, 

an oligonucleotide pair containing oligon , leotides (c) and (d) described below, 

an oligonucleotide pair containing oligonuc ..tides (e) and (1) described below, 

an oligonucleotide pair containing oligonucleot s es (g) and (h) described below, 

an oligonucleotide pair containing oligonucleotide (i) and (j) described below, 

an oligonucleotide pair containing oligonucleotides e 	and (1) described below, 

an oligonucleotide pair containing oligonucleotides (m) ..d (n) described below, 

an oligonucleotide pair containing oligonucleotides (o) and .) described below, 

an oligonucleotide pair containing oligonucleotides (q) and (r) 	escribed below, 

an oligonucleotide pair containing oligonucleotides (s) and (t) des, 	bed below, 

an oligonucleotide pair containing oligonucleotides (u) and (v) desc 	sed below, 

an oligonucleotide pair containing oligonucleotides (w) and (x) describ- ' below, 

an oligonucleotide pair containing oligonucleotides (y) and (z) described b' ow, 

an oligonucleotide pair containing oligonucleotides (al) and (b I) described b 	w, and 

30 an oligonucleotide pair containing oligonucleotides (c1) and (d1) described belo 	• 

(a) an oligonucleotide having the base sequence set forth in SEQ ID NO: 13, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 13 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 
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detecting the fatty acid desaturase gene; 

(b) an oligonucleotide having the base sequence set forth in SEQ ID NO: 14, an 

• igonucleotide having a base sequence set forth in SEQ ID NO: 14 with a substitution, 

d= etion, insertion, or addition of 1 or several nucleotides which can be used for 

5 dete 	ng the fatty acid desaturase gene; 

(c) an o lonucleotide having the base sequence set forth in SEQ ID NO: 15, an 

oligonucle h ide having a base sequence set forth in SEQ ID NO: 15 with a substitution, 

deletion, inse 	on, or addition of 1 or several nucleotides which can be used for 

detecting the fatt 	acid desaturase gene; 

10 (d) an oligonucleot . - having the base sequence set forth in SEQ ID NO: 16, an 

oligonucleotide having 	base sequence set forth in SEQ ID NO: 16 with a substitution, 

deletion, insertion, or add 	on of 1 or several nucleotides which can be used for 

detecting the fatty acid desa 	ase gene; 

(e) an oligonucleotide having th. base sequence set forth in SEQ ID NO: 17, an 

15 oligonucleotide having a base sequ• ce set forth in SEQ ID NO: 17 with a substitution, 

deletion, insertion, or addition of 1 or 	veral nucleotides which can be used for 

detecting the fatty acid desaturase gene; 

20 

(f) an oligonucleotide having the base segue 	e set forth in SEQ ID NO: 18, an 

oligonucleotide having a base sequence set fo I in SEQ ID NO: 18 with a substitution, 

deletion, insertion, or addition of 1 or several nuc . .tides which can be used for 

detecting the fatty acid desaturase gene; 

(g) an oligonucleotide having the base sequence set fo ' *n SEQ ID NO: 19, an 

oligonucleotide having a base sequence set forth in SEQ 	0 	0: 19 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides whi 	can be used for 

25 detecting the fatty acid desaturase gene; 

(h) an oligonucleotide having the base sequence set forth in SEQ ID 	0: 20, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 20 wit a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be us 	for 

detecting the fatty acid desaturase gene; 

30 (i) an oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 21 with a substitut 'n,  

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the fatty acid desaturase gene; 
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(j) an oligonucleotide having the base sequence set forth in SEQ ID NO: 22, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 22 with a substitution, 

seletion, insertion, or addition of 1 or several nucleotides which can be used for 

d 	cting the fatty acid desaturase gene; 

5 (k) . 	oligonucleotide having the base sequence set forth in SEQ ID NO: 23, an 

oligonu. - otide having a base sequence set forth in SEQ ID NO: 23 with a substitution, 

deletion, in - rtion, or addition of 1 or several nucleotides which can be used for 

detecting the 	y acid desaturase gene; 

(1) an oligonucle. •de having the base sequence set forth in SEQ ID NO: 24, an 

10 oligonucleotide hay , :. a base sequence set forth in SEQ ID NO: 24 with a substitution, 

deletion, insertion, or a. . ition of 1 or several nucleotides which can be used for 

detecting the fatty acid de,  turase gene; 

15 

(m) an oligonucleotide havin the base sequence set forth in SEQ ID NO: 25, an 

oligonucleotide having a base s 	uence set forth in SEQ ID NO: 25 with a substitution, 

deletion, insertion, or addition of 1 	r several nucleotides which can be used for 

detecting the p oxidation-related enz 	e gene; 

(n) an oligonucleotide having the base se• ence set forth in SEQ ID NO: 26, an 

oligonucleotide having a base sequence set 	in SEQ ID NO: 26 with a substitution, 

deletion, insertion, or addition of 1 or several n,  leotides which can be used for 

20 detecting the 13 oxidation-related enzyme gene; 

(o) an oligonucleotide having the base sequence set . h in SEQ ID NO: 27, an 

oligonucleotide having a base sequence set forth in SE I 	P NO: 27 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides 	• .ch can be used for 

detecting the p oxidation-related enzyme gene; 

25 (p) an oligonucleotide having the base sequence set forth in SEQ P NO: 28, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 28 	ith a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be 	sed for 

detecting the p oxidation-related enzyme gene; 

(q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, . 

30 oligonucleotide having a base sequence set forth in SEQ ID NO: 29 with a subs , tion, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the 13 oxidation-related enzyme gene; 

(r) an oligonucleotide having the base sequence set forth in SEQ ID NO: 30, an 
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oligonucleotide having a base sequence set forth in SEQ ID NO: 30 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

setecting the 13 oxidation-related enzyme gene; 

(s .n oligonucleotide having the base sequence set forth in SEQ ID NO: 31, an 

5 oligo 	cleotide having a base sequence set forth in SEQ ID NO: 31 with a substitution, 

deletion, nsertion, or addition of 1 or several nucleotides which can be used for 

detecting 	13 oxidation-related enzyme gene; 

10 

(t) an oligonus eotide having the base sequence set forth in SEQ ID NO: 32, an 

oligonucleotide 	•ving a base sequence set forth in SEQ ID NO: 32 with a substitution, 

deletion, insertion, 4 addition of 1 or several nucleotides which can be used for 

detecting the 13 oxidati. — elated enzyme gene; 

(u) an oligonucleotide ha 	g the base sequence set forth in SEQ ID NO: 33, an 

oligonucleotide having a bas 	equence set forth in SEQ ID NO: 33 with a substitution, 

deletion, insertion, or addition o 1 or several nucleotides which can be used for 

15 detecting the p oxidation-related e 	e gene; 

(v) an oligonucleotide having the base equence set forth in SEQ ID NO: 34, an 

oligonucleotide having a base sequence s• forth in SEQ ID NO: 34 with a substitution, 

deletion, insertion, or addition of 1 or severa nucleotides which can be used for 

detecting the 13 oxidation-related enzyme gene; 

20 (w) an oligonucleotide having the base sequence s. forth in SEQ ID NO: 35, an 

oligonucleotide having a base sequence set forth in S Q ID NO: 35 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotide which can be used for 

detecting theft oxidation-related enzyme gene; 

(x) an oligonucleotide having the base sequence set forth in 5 1-  II ID NO: 36, an 

25 oligonucleotide having a base sequence set forth in SEQ ID NO: 	. with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can 	e used for 

detecting the 13 oxidation-related enzyme gene; 

30 

(y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 	• an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the p oxidation-related enzyme gene; 

(z) an oligonucleotide having the base sequence set forth in SEQ ID NO: 38, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 38 with a substitution, 
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5 

deletion, insertion, or addition of I or several nucleotides which can be used for 

detecting the (3 oxidation-related enzyme gene; 

al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an 

o 	nucleotide having a base sequence set forth in SEQ ID NO: 39 with a substitution, 

delet 'n, insertion, or addition of 1 or several nucleotides which can be used for 

detectinl„ the (3 oxidation-related enzyme gene; 

(bl) an oh: 'nucleotide having the base sequence set forth in SEQ ID NO: 40, an 

oligonucleoti 	having a base sequence set forth in SEQ ID NO: 40 with a substitution, 

deletion, insertio 	or addition of 1 or several nucleotides which can be used for 

10 detecting the (3 oxid• ion-related enzyme gene; 

(el) an oligonucleotide ,aving the base sequence set forth in SEQ ID NO: 41, an 

oligonucleotide having a . -se sequence set forth in SEQ ID NO: 41 with a substitution, 

deletion, insertion, or additio 	of 1 or several nucleotides which can be used for 

detecting the 0 oxidation-relates -nzyme gene; and 

15 (dl) an oligonucleotide having the ..se sequence set forth in SEQ ID NO: 42, an 

oligonucleotide having a base sequen 	set forth in SEQ ID NO: 42 with a substitution, 

deletion, insertion, or addition of 1 or se 	al nucleotides which can be used for 

detecting the [3 oxidation-related enzyme ge -.  

20 {Claim 2} 

The method according to Claim 1, wherein 	- damp-dry malodor-causing 

substances are 4-methyl-3-hexenoic acid. 

{Claim 3} 

25 The method according to Claim 1 or 2, wherein the seba• -ous dirt component 

is an anteiso fatty acid. 

{Claim 4} 

The method according to any one of Claims 1 to 3, wherein the fatty cid 

30 desaturase gene is A9desaturase gene. 

{Claim 5} 

The method according to Claim 4, 
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wherein the expression of the A9desaturase gene is detected by using at least one kind 

of oligonucleotide pair selected from the group containing : 

he oligonucleotide pair containing the oligonucleotides (a) and (b); 

th• oligonucleotide pair containing the oligonucleotides (c) and (d); 

5 the o 	• °nucleotide pair containing the oligonucleotides (e) and (f); 

the oligonucleotide pair containing the oligonucleotides (g) and (h); 

the oligon 	eotide pair containing the oligonucleotides (i) and (j); and 

the oligonucle tide pair containing the oligonucleotides (k) and (1). 

10 {Claim 6} 

The method a 	ording to any one of Claims 1 to 3, wherein the p oxidation- 

related enzyme gene is at -ast one kind of gene selected from the group consisting of 

fadB gene and fadD gene. 

15 {Claim 7} 

The method according to Cla , 6, 

wherein the expression of the fadB gene 	detected by using at least one kind of 

oligonucleotide pair selected from the grou . 	onsisting of: 

the oligonucleotide pair containing the oligonu. eotides (m) and (n); 

20 the oligonucleotide pair containing the oligonucle. ides (o) and (p); 

the oligonucleotide pair containing the oligonucleoti. -s (q) and (r); and 

the oligonucleotide pair containing the oligonucleotides 	) and (t). 

{Claim 8} 

25 The method according to Claim 6, 

wherein the expression of the fadD gene is detected by using at leas' .ne kind of 

oligonucleotide pair selected from the group consisting of : 

the oligonucleotide pair containing the oligonucleotides (u) and (v); 

the oligonucleotide pair containing the oligonucleotides (w) and (x); 

30 he oligonucleotide pair containing the oligonucleotides (y) and (z); 

the oligonucleotide pair containing the oligonucleotides (al) and (bl); and 

the oligonucleotide pair containing the oligonucleotides (el) and (dl). 
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{Claim 9} 

The method according to any one of Claims 1 to 8, wherein the 

icroorganisms are at least one kind of microbial strain selected from the group 

co 	isting of species of Moraxella sp. and Moraxella osloensis. 

5 

{Claim 	1} 

A , ethod of screening a damp-dry malodor inhibitor, which comprises 

selecting a tes Substance capable of reducing the expression amount of the at least one 

kind of gene, bas 	on the method described in any one of Claims 1 to 9. 

10 

{Claim 11} 

A method of deter ing microorganisms which produce damp-dry malodor- 

causing substances, comprisi 	the steps of: 

amplifying at least one 	'rid of fragment of gene selected from a group 

15 

20 

consisting of a fatty acid desaturas 	ene and a (3 oxidation-related enzyme gene that are 

derived from microorganisms which p 	duce damp-dry malodor-causing substances; 

determining the presence or abs- , ce of an amplified fragment; and thereby 

detecting the microorganisms whic 	'reduce damp-dry malodor-causing 

substances, 

wherein the detection of the microorganisms whic 	.roduce damp-dry malodor-causing 

substances is performed by using at least one kind o 	igonucleotide pair selected from 

the group consisting of: 

25 

30 

an oligonucleotide pair containing oligonucleotides (a) an. 	.) described below, 

an oligonucleotide pair containing oligonucleotides (c) and (d 	escribed below, 

an oligonucleotide pair containing oligonucleotides (e) and (f) de• ribed below, 

an oligonucleotide pair containing oligonucleotides (g) and (h) desc 	.ed below, 

an oligonucleotide pair containing oligonucleotides (i) and (j) describe. .elow, 

an oligonucleotide pair containing oligonucleotides (k) and (I) described b 	ow, 

an oligonucleotide pair containing oligonucleotides (m) and (n) described be , w, 

an oligonucleotide pair containing oligonucleotides (o) and (p) described below, 

an oligonucleotide pair containing oligonucleotides (q) and (r) described below, 

an oligonucleotide pair containing oligonucleotides (s) and (t) described below, 

an oligonucleotide pair containing oligonucleotides (u) and (v) described below, 
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an oligonucleotide pair containing oligonucleotides (w) and (x) described below, 

an oligonucleotide pair containing oligonucleotides (y) and (z) described below, 

. • oligonucleotide pair containing oligonucleotides (al) and (bi) described below, and 

an .ligonucleotide pair containing oligonucleotides (el) and (dl) described below: 

5 (a) a 	• igonucleotide having the base sequence set forth in SEQ ID NO: 13, an 

oligonus -otide having a base sequence set forth in SEQ ID NO: 13 with a substitution, 

deletion, in -rtion, or addition of 1 or several nucleotides which can be used for 

detecting the 	y acid desaturase gene; 

(b) an oligonucle. ide having the base sequence set forth in SEQ ID NO: 14, an 

10 oligonucleotide hay 	a base sequence set forth in SEQ ID NO: 14 with a substitution, 

deletion, insertion, or a. • ition of 1 or several nucleotides which can be used for 

detecting the fatty acid desaturase gene; 

15 

(c) an oligonucleotide havin• he base sequence set forth in SEQ ID NO: 15, an 

oligonucleotide having abases- • ence set forth in SEQ ID NO: 15 with a substitution, 

deletion, insertion, or addition of 1 	several nucleotides which can be used for 

detecting the fatty acid desaturase gen• - 

(d) an oligonucleotide having the base s 	ence set forth in SEQ ID NO: 16, an 

oligonucleotide having a base sequence set • h in SEQ ID NO: 16 with a substitution, 

deletion, insertion, or addition of 1 or several n • leotides which can be used for 

20 detecting the fatty acid desaturase gene; 

(e) an oligonucleotide having the base sequence set • 	in SEQ ID NO: 17, an 

oligonucleotide having a base sequence set forth in SE • D NO: 17 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides 	• *eh can be used for 

detecting the fatty acid desaturase gene; 

25 (f) an oligonucleotide having the base sequence set forth in SEQ 	0 NO: 18, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 18 	ith a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be 	ed for 

detecting the fatty acid desaturase gene; 

(g) an oligonucleotide having the base sequence set forth in SEQ ID NO: 19, . • 

30 oligonucleotide having a base sequence set forth in SEQ ID NO: 19 with a subst 	tion, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the fatty acid desaturase gene; 

(h) an oligonucleotide having the base sequence set forth in SEQ ID NO: 20, an 
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5 

10 

15 

20 

25 

30 

oligonucleotide having a base sequence set forth in SEQ ID NO: 20 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

•etecting the fatty acid desaturase gene; 

(i) oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an 

oligo 	cleotide having a base sequence 	set forth in SEQ ID NO: 21 with a substitution, 

deletion, 	sertion, or addition of 1 or several nucleotides which can be used for 

detecting th• fatty acid desaturase gene; 

(j) an oligonuc -otide having the base sequence set forth in SEQ ID NO: 22, an 

oligonucleotide h.. ing a base sequence set forth in SEQ ID NO: 22 with a substitution, 

deletion, insertion, o .ddition of 1 or several nucleotides which can be used for 

detecting the fatty acid 	saturase gene; 

(k) an oligonucleotide hav • : the base sequence set forth in SEQ ID NO: 23, an 

oligonucleotide having a base equence set forth in SEQ ID NO: 23 with a substitution, 

deletion, insertion, or addition o 	or several nucleotides which can be used for 

detecting the fatty acid desaturase • 	e; 

(1) an oligonucleotide having the base 	quence set forth in SEQ ID NO: 24, an 

oligonucleotide having a base sequence s 	forth in SEQ ID NO: 24 with a substitution, 

deletion, insertion, or addition of 1 or severa 	ucleotides which can be used for 

detecting the fatty acid desaturase gene; 

(m) an oligonucleotide having the base sequence s• forth in SEQ ID NO: 25, an 

oligonucleotide having a base sequence set forth in S . • ID NO: 25 with a substitution, 

deletion, insertion, or addition of I or several nucleotide which can be used for 

detecting the p oxidation-related enzyme gene; 

(n) an oligonucleotide having the base sequence set forth in S • • ID NO: 26, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: •. with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can 	e used for 

detecting the f3 oxidation-related enzyme gene; 

(o) an oligonucleotide having the base sequence set forth in SEQ ID NO: 	• an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 27 with a su..titution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the p oxidation-related enzyme gene; 

(p) an oligonucleotide having the base sequence set forth in SEQ ID NO: 28, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 28 with a substitution, 
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5 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the (3 oxidation-related enzyme gene; 

q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, an 

o 	onucleotide having a base sequence set forth in SEQ ID NO: 29 with a substitution, 

delet 'n, insertion, or addition of 1 or several nucleotides which can be used for 

detectinl„ the 11 oxidation-related enzyme gene; 

(r) an oligo 	cleotide having the base sequence set forth in SEQ ID NO: 30, an 

oligonucleo i. 	having a base sequence set forth in SEQ ID NO: 30 with a substitution, 

deletion, inset-tic) 	or addition of 1 or several nucleotides which can be used for 

10 detecting the p oxid. on-related enzyme gene; 

(s) an oligonucleotide 	wing the base sequence set forth in SEQ ID NO: 31, an 

oligonucleotide having a 	e sequence set forth in SEQ ID NO: 31 with a substitution, 

deletion, insertion, or additio 	of 1 or several nucleotides which can be used for 

detecting the 13 oxidation-relate. -nzyme gene; 

15 (t) an oligonucleotide having the ba 	sequence set forth in SEQ ID NO: 32, an 

oligonucleotide having a base sequenc set forth in SEQ ID NO: 32 with a substitution, 

deletion, insertion, or addition of 1 or se 	al nucleotides which can be used for 

detecting the 13 oxidation-related enzyme ge -; 

(u) an oligonucleotide having the base sequenc 	et forth in SEQ ID NO: 33, an 

20 oligonucleotide having a base sequence set forth i 	EQ ID NO: 33 with a substitution, 

deletion, insertion, or addition of 1 or several nucleot , es which can be used for 

detecting the p oxidation-related enzyme gene; 

25 

(v) an oligonucleotide having the base sequence set forth in EQ ID NO: 34, an 

oligonucleotide having a base sequence set forth in SEQ ID N Q 34 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which c. i be used for 

detecting the 13 oxidation-related enzyme gene; 

30 

(w) an oligonucleotide having the base sequence set forth in SEQ ID N t • 35, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 35 with a 	bstitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used , 

detecting the (3 oxidation-related enzyme gene; 

(x) an oligonucleotide having the base sequence set forth in SEQ ID NO: 36, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 36 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 
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detecting the 13 oxidation-related enzyme gene; 

(y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an 

. ligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution, 

de -tion, insertion, or addition of 1 or several nucleotides which can be used for 

5 detec 	g the 0 oxidation-related enzyme gene; 

(z) an o :.onucleotide having the base sequence set forth in SEQ ID NO: 38, an 

oligonucleo 'de having a base sequence set forth in SEQ ID NO: 38 with a substitution, 

deletion, inse 	en, or addition of 1 or several nucleotides which can be used for 

detecting the (3 o 	. ation-related enzyme gene; 

10 (al) an oligonucleo 	,e having the base sequence set forth in SEQ ID NO: 39, an 

oligonucleotide having . base sequence set forth in SEQ ID NO: 39 with a substitution, 

deletion, insertion, or addi on of 1 or several nucleotides which can be used for 

detecting the (3 oxidation-rela -d enzyme gene; 

(b1) an oligonucleotide having t 	base sequence set forth in SEQ ID NO: 40, an 

15 oligonucleotide having a base sequ- ,ce set forth in SEQ ID NO: 40 with a substitution, 

deletion, insertion, or addition of 1 or 	veral nucleotides which can be used for 

detecting the (3 oxidation-related enzyme :-ne; 

(el) an oligonucleotide having the base sequ• ce set forth in SEQ ID NO: 41, an 

oligonucleotide having a base sequence set fort 	in SEQ ID NO: 41 with a substitution, . 

20 deletion, insertion, or addition of 1 or several nuch •tides which can be used for 

detecting the (3 oxidation-related enzyme gene; and 

(dl) an oligonucleotide having the base sequence set fo 	• in SEQ ID NO: 42, an 

oligonucleotide having a base sequence set forth in SEQ ID 	0: 42 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides whic 	can be used for 

25 detecting the 13 oxidation-related enzyme gene. 

{Claim 12) 

The method according to Claim 11, wherein the damp-dry malodo causing 

substances are 4-methyl-3-hexenoic acid. 

30 

{Claim 13} 

The method according to Claim 11 or 12, wherein the fatty acid desaturase 

gene is A9desaturase gene. 
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{Claim 14) 

The method according to Claim 13, 

erein a fragment of the .69desaturase gene is amplified by using at least one kind of 

5 oligo ucleotide pair selected from the group consisting of: 

the olig. I ucleotide pair containing the oligonucleotides (a) and (b); 

the oligon 	leotide pair containing the oligonucleotides (c) and (d); 

the oligonucl 	tide pair containing the oligonucleotides (e) and (f); 

the oligonucleoti• 	pair containing the oligonucleotides (g) and (h); 

10 the oligonucleotide ..ir containing the oligonucleotides (i) and (j); and 

the oligonucleotide pal containing the oligonucleotides (k) and (1). 

{Claim 15) 

The method according • Claim 11 or 12, wherein the (3 oxidation-related 

15 

20 

enzyme gene is at least one kind o • ene selected from the group consisting of fadB 

gene and fadD gene. 

{Claim 16) 

The method described in according to 	laim 15, 

wherein a fragment of the fadB gene is amplified 	using at least one kind of 

oligonucleotide pair selected from the group consisti 	of: 

the oligonucleotide pair containing the oligonucleotides 	) and (n); 

the oligonucleotide pair containing the oligonucleotides (o) -nd (p); 

the oligonucleotide pair containing the oligonucleotides (q) an 	(r); and 

25 the oligonucleotide pair containing the oligonucleotides (s) and ( 

{Claim 17} 

The method according to Claim 15, 

wherein a fragment of the fadD gene is amplified by using at least one kind o 

30 oligonucleotide pair selected from the group consisting of: 

the oligonucleotide pair containing the oligonucleotides (u) and (v); 

the oligonucleotide pair containing the oligonucleotides (w) and (x); 

the oligonucleotide pair containing the oligonucleotides (y) and (z); 
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the oligonucleotide pair containing the oligonucleotides (al) and (b1); and 

the oligonucleotide pair containing the oligonucleotides (el) and (dl). 

{ 	.im 18) 

5 The method according to any one of Claims 11 to 17, wherein the 

microor 	nisms are at least one kind of microbial strain selected from the group 

consisting a species of Moraxella sp. and Moraxella osloensis. 

(Claim 19} 

10 An oligonu. eotide selected from the group consisting of the following 

oligonucleotides (a) to 	and (al) to (dl); or an oligonucleotide pair selected from the 

group consisting of a pair . 	the following oligonucleotides (a) and (b), a pair of the 

following oligonucleotides (c and (d), a pair of the following oligonucleotides (e) and 

(f), a pair of the following oligo 	cleotides (g) and (h), a pair of the following 

15 oligonucleotides (i) and (D, a pair o the following oligonucleotides (k) and (1), a pair of 

the following oligonucleotides (m) an. n), a pair of the following oligonucleotides (o) 

and (p), a pair of the following oligonucl- 'tides (q) and (r), a pair of the following 

oligonucleotides (s) and (t), a pair of the fol1. 	ing oligonucleotides (u) and (v), a pair 

of the following oligonucleotides (w) and (x), a 	air of the following oligonucleotides 

20 (y) and (z), a pair of the following oligonucleotide (al) and (b 1), and a pair of the 

following oligonucleotides (el) and (dl): 

(a) an oligonucleotide having the base sequence set forth 'n SEQ ID NO: 13, an 

oligonucleotide having a base sequence set forth in SEQ 	P 	0: 13 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides whi 	can be used for 

25 detecting the fatty acid desaturase gene; 

(b) an oligonucleotide having the base sequence set forth in SEQ ID 	0: 14, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 14 wit a substitution, 

deletion, insertion, or addition of I or several nucleotides which can be us- 	for 

detecting the fatty acid desaturase gene; 

30 (c) an oligonucleotide having the base sequence set forth in SEQ ID NO: 15, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 15 with a substitu 

deletion, insertion, or addition of I or several nucleotides which can be used for 

detecting the fatty acid desaturase gene; 
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(d) an oligonucleotide having the base sequence set forth in SEQ ID NO: 16, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 16 with a substitution, 

. eletion, insertion, or addition of 1 or several nucleotides which can be used for 

d 	-cting the fatty acid desaturase gene; 

5 (e) a oligonucleotide having the base sequence set forth in SEQ ID NO: 17, an 

oligon . eotide having a base sequence set forth in SEQ ID NO: 17 with a substitution, 

deletion, i 	ertion, or addition of 1 or several nucleotides which can be used for 

detecting the 	•tty acid desaturase gene; 

(f) an oligonucle. ide having the base sequence set forth in SEQ ID NO: 18, an 

10 oligonucleotide hav . g a base sequence set forth in SEQ ID NO: 18 with a substitution, 

deletion, insertion, or • •dition of 1 or several nucleotides which can be used for 

detecting the fatty acid de . turase gene; 

15 

(g) an oligonucleotide Navin • the base sequence set forth in SEQ ID NO: 19, an 

oligonucleotide having a base s. I uence set forth in SEQ ID NO: 19 with a substitution, 

deletion, insertion, or addition of 1 . r several nucleotides which can be used for 

detecting the fatty acid desaturase ge 	• 

(h) an oligonucleotide having the base se uence set forth in SEQ ID NO: 20, an 

oligonucleotide having a base sequence set 	rth in SEQ ID NO: 20 with a substitution, 

deletion, insertion, or addition of 1 or several n cleotides which can be used for 

20 detecting the fatty acid desaturase gene; 

(i) an oligonucleotide having the base sequence set . h in SEQ ID NO: 21, an 

oligonucleotide having a base sequence set forth in SEG 	I NO: 21 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides , ich can be used for 

detecting the fatty acid desaturase gene; 

25 0) an oligonucleotide having the base sequence set forth in SEQ I NO: 22, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 22 	ith a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be 	sed for 

detecting the fatty acid desaturase gene; 

(k) an oligonucleotide having the base sequence set forth in SEQ ID NO: 23, •n 

30 oligonucleotide having a base sequence set forth in SEQ ID NO: 23 with a subs 	Lion, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the fatty acid desaturase gene; 

(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 24, an 



WO 2013/180302 	
105 	

PCT/JP2013/065306 

oligonucleotide having a base sequence set forth in SEQ ID NO: 24 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

f.e ecting the fatty acid desaturase gene; 

( 	an oligonucleotide having the base sequence set forth in SEQ ID NO: 25, an 

5 oligo 	cleotide having a base sequence set forth in SEQ ID NO: 25 with a substitution, 

deletion, 	sertion, or addition of 1 or several nucleotides which can be used for 

detecting th 	13 oxidation-related enzyme gene; 

10 

(n) an oligonut. eotide having the base sequence set forth in SEQ ID NO: 26, an 

oligonucleotide h ving a base sequence set forth in SEQ ID NO: 26 with a substitution, 

deletion, insertion, o addition of 1 or several nucleotides which can be used for 

detecting the p oxidatio -related enzyme gene; 

(o) an oligonucleotide hav ,g the base sequence set forth in SEQ ID NO: 27, an 

oligonucleotide having a bas 	equence set forth in SEQ ID NO: 27 with a substitution, 

deletion, insertion, or addition o 	or several nucleotides which can be used for 

15 detecting the 3 oxidation-related en 	e gene; 

(p) an oligonucleotide having the base 	quence set forth in SEQ ID NO: 28, an 

oligonucleotide having a base sequence s. forth in SEQ ID NO: 28 with a substitution, 

deletion, insertion, or addition of 1 or sever. 	ucleotides which can be used for 

detecting the 13 oxidation-related enzyme gene; 

20 (q) an oligonucleotide having the base sequence se. orth in SEQ ID NO: 29, an 

oligonucleotide having a base sequence set forth in S . • ID NO: 29 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotide,  which can be used for 

detecting the 13 oxidation-related enzyme gene; 

(r) an oligonucleotide having the base sequence set forth in S 	1 ID NO: 30, an 

25 oligonucleotide having a base sequence set forth in SEQ ID NO: 	I with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which can . - used for 

detecting the p oxidation-related enzyme gene; 

30 

(s) an oligonucleotide having the base sequence set forth in SEQ ID NO: 3 	an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 31 with a su 	titution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the p oxidation-related enzyme gene; 

(t) an oligonucleotide having the base sequence set forth in SEQ ID NO: 32, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 32 with a substitution, 
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deletion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the (3 oxidation-related enzyme gene; 

u) an oligonucleotide having the base sequence set forth in SEQ ID NO: 33, an 

o 	onucleotide having a base sequence set forth in SEQ ID NO: 33 with a substitution, 

delet .n, insertion, or addition of 1 or several nucleotides which can be used for 

detectin the (3 oxidation-related enzyme gene; 

(v) an digs lucleotide having the base sequence set forth in SEQ ID NO: 34, an 

oligonucleott. - having a base sequence set forth in SEQ ID NO: 34 with a substitution, 

deletion, insertio 	or addition of 1 or several nucleotides which can be used for 

detecting the 13 ox .. ion-related enzyme gene; 

(w) an oligonucleotide • aving the base sequence set forth in SEQ ID NO: 35, an 

oligonucleotide having a ., se sequence set forth in SEQ ID NO: 35 with a substitution, 

deletion, insertion, or additio 	of 1 or several nucleotides which can be used for 

detecting the 13 oxidation-relate 	enzyme gene; 

(x) an oligonucleotide having the b se sequence set forth in SEQ ID NO: 36, an 

oligonucleotide having a base sequen.- set forth in SEQ ID NO: 36 with a substitution, 

deletion, insertion, or addition of 1 or se -ral nucleotides which can be used for 

detecting the 13 oxidation-related enzyme ge 

(y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an 

oligonucleotide having a base sequence set forth i 	SEQ ID NO: 37 with a substitution, 

deletion, insertion, or addition of 1 or several nucleo 	es which can be used for 

detecting the f3 oxidation-related enzyme gene; 

(z) an oligonucleotide having the base sequence set forth i 	EQ ID NO: 38, an 

oligonucleotide having a base sequence set forth in SEQ ID 	1: 38 with a substitution, 

deletion, insertion, or addition of 1 or several nucleotides which .1 	be used for 

detecting the (3 oxidation-related enzyme gene; 

(al) an oligonucleotide having the base sequence set forth in SEQ ID 	• : 39, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 39 with , 	ubstitution, 

deletion, insertion, or addition of 1 or several nucleotides which can be used .r  

detecting the f3 oxidation-related enzyme gene; 

(bl) an oligonucleotide having the base sequence set forth in SEQ ID NO: 40, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 40 with a substitutio 

deletion, insertion, or addition of 1 or several nucleotides which can be used for 
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detecting the 13 oxidation-related enzyme gene; 

(c1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 41, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 41 with a substitution, 

d- -tion, insertion, or addition of 1 or several nucleotides which can be used for 

detecting the (3 oxidation-related enzyme gene; and 

(dl) an . igonucleotide having the base sequence set forth in SEQ ID NO: 42, an 

oligonucleo 'de having a base sequence set forth in SEQ ID NO: 42 with a substitution, 

deletion, ins 	on, or addition of I or several nucleotides which can be used for 

detecting the 13 o 'dation-related enzyme gene. 

{Claim 20} 

The oligonucleot • e or the oligonucleotide pair according to Claim 19, wherein 

the oligonucleotide is a nuck 	acid primer. 

{Claim 21} 

The oligonucleotide or oligon cleotide pair according to Claim 20, 

wherein the oligonucleotides (a) and (b), . • e oligonucleotides (c) and (d), the 

oligonucleotides (e) and (1), the oligonucleo 	4  es (g) and (h), the oligonucleotides (i) 

and (j), and the oligonucleotides (k) and (I) can 	nction as nucleic acid primers for 

detecting expression of the fatty acid desaturase g 6 1  e derived from microorganisms 

which produce damp-dry malodor-causing substance or for amplifying a gene fragment 

thereof by polymerase chain reaction. 

{Claim 22} 

The oligonucleotide or the oligonucleotide pair accordin 	to Claim 21, wherein 

the fatty acid desaturase gene is 09desaturase gene. 

{Claim 23} 

The oligonucleotide or oligonucleotide pair according to Claim 20, 

wherein the oligonucleotides (m) and (n), the oligonucleotides (o) and (p), the 

oligonucleotides (q) and (r), and the oligonucleotides (s) and (t) can function as nuc 	c 

acid primers for detecting expression of the f3 oxidation-related enzyme gene derived 

from microorganisms which produce damp-dry malodor-causing substances or for 
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amplifying a gene fragment thereof by polymerase chain reaction. 

{Claim 24} 

The oligonucleotide or the oligonucleotide pair according to Claim 23, wherein 

5 the C sxidation-related enzyme gene is fadB gene. 

{Claim 25 

The . igonucleotide or oligonucleotide pair according to Claim 20, 

wherein the olig. ucleotides (u) and (v), the oligonucleotides (w) and (x), the 

10 oligonucleotides (y .nd (z), the oligonucleotides (al) and (bl), and the oligonucleotides 

(c1) and (dl) can func in as nucleic acid primers for detecting expression of the 13 

oxidation-related enzyme y ene derived from microorganisms which produce damp-dry 

malodor-causing substances 	for amplifying a gene fragment thereof by polymerase 

chain reaction. 

15 

{Claim 26} 

The oligonucleotide or the olig. tucleotide pair according to Claim 25, wherein 

the 13 oxidation-related enzyme gene is fad ‘ :ene. 

20 {Claim 27} 

A kit for evaluating inhibitory effect on d. 	.-dry malodor or a kit for 

screening of a damp-dry malodor inhibitor, comprising. 

microorganisms which produce damp-dry malod 	-causing substances; 

a sebaceous dirt component; and 

25 the oligonucleotide or the oligonucleotide pair accordin, to any one of Claims 

19 to 26. 

{Claim 28} 

A kit for detecting microorganisms which produce damp-dry malos t -causing 

30 substances, comprising at least one kind of oligonucleotide or oligonucleOtide t • *r 

according to any one of Claims 19 to 26. 
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CLAIMS 

{Claim 1} 

A method of evaluating inhibitory effect on damp-dry-malodor, comprising the 

5 steps of: 

bringing microorganisms which produce damp-dry malodor-causing substances 

and a test substance into contact with each other in the presence of a sebaceous dirt 

component; 

detecting expression of at least one kind of gene selected from a group 

10 consisting of a fatty acid desaturase gene and a 113 oxidation-related enzyme gene derived 

from the microorganisms; and thereby 

evaluating a damp-dry malodor inhibitory function of the test substance based 

on a change in expression amount of the at least one kind of gene; 

wherein the expression of the at least one kind of gene is detected by using at least one 

15 kind of oligonucleotide pair selected from the group consisting of: 

20 

25 

an oligonucleotide pair containing oligonucleotides (a) and (b) described below, 

an oligonucleotide pair containing oligonucleotides (c) and (d) described below, 

an oligonucleotide pair containing oligonucleotides (e) and (0 described below, 

an oligonucleotide pair containing oligonucleotides (g) and (h) described below, 

an oligonucleotide pair containing oligonucleotides (i) and (j) described below, 

an oligonucleotide pair containing oligonucleotides (k) and (I) described below, 

an oligonucleotide pair containing oligonucleotides (m) and (n) described below, 

an oligonucleotide pair containing oligonucleotides (o) and (p) described below, 

an oligonucleotide pair containing oligonucleotides (q) and (r) described below, 

an oligonucleotide pair containing oligonucleotides (s) and (t) described below, 

an oligonucleotide pair containing oligonucleotides (u) and (v) described below, 

an oligonucleotide pair containing oligonucleotides (w) and (x) described below, 

an oligonucleotide pair containing oligonucleotides (y) and (z) described below, 

an oligonucleotide pair containing oligonucleotides (al) and (bl) described below, and 

30 an oligonucleotide pair containing oligonucleotides (el) and (d1) described below: 

(a) an oligonucleotide having the base sequence set forth in SEQ ID NO: 13, an 
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oligonucleotide having a base sequence set forth in SEQ ID NO: 13 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(b) an oligonucleotide having the base sequence set forth in SEQ ID NO: 14, an 

5 oligonucleotide having a base sequence set forth in SEQ ID NO: 14 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(c) an oligonucleotide having the base sequence set forth in SEQ ID NO: 15, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 15 with a substitution, 

10 deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(d) an oligonucleotide having the base sequence set forth in SEQ ID NO: 16, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 16 with a substitution, 

15 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(e) an oligonucleotide having the base sequence set forth in SEQ ID NO: 17, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 17 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

20 (f) an oligonucleotide having the base sequence set forth in SEQ ID NO: 18, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 18 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(g) an oligonucleotide having the base sequence set forth in SEQ ID NO: 19, an 

25 oligonucleotide having a base sequence set forth in SEQ ID NO: 19 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(h) an oligonucleotide having the base sequence set forth in SEQ ID NO: 20, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 20 with a substitution, 

30 deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 
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(i) an oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 21 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

5 (j) an oligonucleotide having the base sequence set forth in SEQ ID NO: 22, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 22 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

(k) an oligonucleotide having the base sequence set forth in SEQ ID NO: 23, an 

10 oligonucleotide having a base sequence set forth in SEQ ID NO: 23 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

15 

(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 24, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 24 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

(m) an oligonucleotide having the base sequence set forth in SEQ ID NO: 25, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 25 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

20 oxidation-related enzyme gene; 

(n) an oligonucleotide having the base sequence set forth in SEQ ID NO: 26, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 26 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the j3 

oxidation-related enzyme gene; 

25 (o) an oligonucleotide having the base sequence set forth in SEQ ID NO: 27, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 27 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

(p) an oligonucleotide having the base sequence set forth in SEQ ID NO: 28, an 

30 oligonucleotide having a base sequence set forth in SEQ ID NO: 28 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 
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oxidation-related enzyme gene; 

(q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 29 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 

5 oxidation-related enzyme gene; 

(r) an oligonucleotide having the base sequence set forth in SEQ ID NO: 30, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 30 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the f3 

oxidation-related enzyme gene; 

10 (s) an oligonucleotide having the base sequence set forth in SEQ ID NO: 31, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 31 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

(t) an oligonucleotide having the base sequence set forth in SEQ ID NO: 32, an 

15 oligonucleotide having a base sequence set forth in SEQ ID NO: 32 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

20 

(u) an oligonucleotide having the base sequence set forth in SEQ ID NO: 33, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 33 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

(v) an oligonucleotide having the base sequence set forth in SEQ ID NO: 34, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 34 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

25 oxidation-related enzyme gene; 

(w) an oligonucleotide having the base sequence set forth in SEQ ID NO: 35, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 35 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

30 (x) an oligonucleotide having the base sequence set forth in SEQ ID NO: 36, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 36 with a substitution, 
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deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

5 

(y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the P 

oxidation-related enzyme gene; 

(z) an oligonucleotide having the base sequence set forth in SEQ ID NO: 38, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 38 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 

10 oxidation-related enzyme gene; 

(al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 39 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

15 ()1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 40, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 40 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 

oxidation-related enzyme gene; 

(c1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 41, an 

20 oligonucleotide having a base sequence set forth in SEQ ID NO: 41 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 

oxidation-related enzyme gene; and 

25 

(d1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 42, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 42 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3 

oxidation-related enzyme gene. 

{Claim 2} 

The method according to Claim 1, wherein the damp-dry malodor-causing 

30 substances are 4-methyl-3-hexenoic acid. 
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{Claim 3} 

The method according to Claim 1 or 2, wherein the sebaceous dirt component 

is an anteiso fatty acid. 

5 {Claim 4} 

The method according to any one of Claims 1 to 3, wherein the fatty acid 

desaturase gene is A9desaturase gene. 

{Claim 5} 

10 The method according to Claim 4, 

wherein the expression of the A9desaturase gene is detected by using at least one kind 

of oligonucleotide pair selected from the group containing : 

the oligonucleotide pair containing the oligonucleotides (a) and (b); 

the oligonucleotide pair containing the oligonucleotides (c) and (d); 

15 the oligonucleotide pair containing the oligonucleotides (e) and (f); 

the oligonucleotide pair containing the oligonucleotides (g) and (h); 

the oligonucleotide pair containing the oligonucleotides (i) and (j); and 

the oligonucleotide pair containing the oligonucleotides (k) and (1). 

20 {Claim 6} 

The method according to any one of Claims 1 to 3, wherein the j3 oxidation-

related enzyme gene is at least one kind of gene selected from the group consisting of 

fadB gene and fadD gene. 

25 {Claim 7} 

The method according to Claim 6, 

wherein the expression of the fadB gene is detected by using at least one kind of 

oligonucleotide pair selected from the group consisting of: 

the oligonucleotide pair containing the oligonucleotides (m) and (n); 

30 the oligonucleotide pair containing the oligonucleotides (o) and (p); 

the oligonucleotide pair containing the oligonucleotides (q) and (r); and 
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the oligonucleotide pair containing the oligonucleotides (s) and (t). 

{Claim 8} 

5 

The method according to Claim 6, 

wherein the expression of the fadD gene is detected by using at least one kind of 

oligonucleotide pair selected from the group consisting of : 

the oligonucleotide pair containing the oligonucleotides (u) and (v); 

the oligonucleotide pair containing the oligonucleotides (w) and (x); 

he oligonucleotide pair containing the oligonucleotides (y) and (z); 

10 the oligonucleotide pair containing the oligonucleotides (al) and (bl); and 

the oligonucleotide pair containing the oligonucleotides (cl) and (dl). 

{Claim 9} 

The method according to any one of Claims 1 to 8, wherein the 

15 microorganisms are at least one kind of microbial strain selected from the group 

consisting of species of Moraxella sp. and Moraxella osloensis. 

{Claim 10} 

A method of screening a damp-dry malodor inhibitor, which comprises 

20 selecting a test substance capable of reducing the expression amount of the at least one 

kind of gene, based on the method described in any one of Claims 1 to 9. 

{Claim 11} 

A method of detecting microorganisms which produce damp-dry malodor- 

25 causing substances, comprising the steps of: 

amplifying at least one kind of fragment of gene selected from a group 

consisting of a fatty acid desaturase gene and a p oxidation-related enzyme gene that are 

derived from microorganisms which produce damp-dry malodor-causing substances; 

determining the presence or absence of an amplified fragment; and thereby 

30 detecting the microorganisms which produce damp-dry malodor-causing 

substances, 
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wherein the detection of the microorganisms which produce damp-dry malodor-causing 

substances is performed by using at least one kind of oligonucleotide pair selected from 

the group consisting of: 

an oligonucleotide pair containing oligonucleotides (a) and (b) described below, 

an oligonucleotide pair containing oligonucleotides (c) and (d) described below, 

an oligonucleotide pair containing oligonucleotides (e) and (f) described below, 

an oligonucleotide pair containing oligonucleotides (g) and (h) described below, 

an oligonucleotide pair containing oligonucleotides (i) and 0) described below, 

an oligonucleotide pair containing oligonucleotides (k) and (1) described below, 

an oligonucleotide pair containing oligonucleotides (m) and (n) described below, 

an oligonucleotide pair containing oligonucleotides (o) and (p) described below, 

an oligonucleotide pair containing oligonucleotides (q) and (r) described below, 

an oligonucleotide pair containing oligonucleotides (s) and (t) described below, 

an oligonucleotide pair containing oligonucleotides (u) and (v) described below, 

an oligonucleotide pair containing oligonucleotides (w) and (x) described below, 

an oligonucleotide pair containing oligonucleotides (y) and (z) described below, 

an oligonucleotide pair containing oligonucleotides (al) and (31) described below, and 

an oligonucleotide pair containing oligonucleotides (cl) and (dl) described below: 

(a) an oligonucleotide having the base sequence set forth in SEQ ID NO: 13, an 

20 

25 

oligonucleotide having a base sequence set forth in SEQ ID NO: 13 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

(b) an oligonucleotide having the base sequence set forth in SEQ ID NO: 14, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 14 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

(c) an oligonucleotide having the base sequence set forth in SEQ ID NO: 15, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 15 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

30 acid desaturase gene; 

(d) an oligonucleotide having the base sequence set forth in SEQ ID NO: 16, an 
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oligonucleotide having a base sequence set forth in SEQ ID NO: 16 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(e) an oligonucleotide having the base sequence set forth in SEQ ID NO: 17, an 

5 	oligonucleotide having a base sequence set forth in SEQ ID NO: 17 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(0 an oligonucleotide having the base sequence set forth in SEQ ID NO: 18, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 18 with a substitution, 

10 	deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(g) an oligonucleotide having the base sequence set forth in SEQ ID NO: 19, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 19 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

15 	acid desaturase gene; 

be used for detecting the fatty 

(h) an oligonucleotide having the base sequence set forth in SEQ ID NO: 20, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 20 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

20 	(i) an oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 21 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

0) an oligonucleotide having the base sequence set forth in SEQ ID NO: 22, an 

25 	oligonucleotide having a base sequence set forth in SEQ ID NO: 22 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 

(k) an oligonucleotide having the base sequence set forth in SEQ ID NO: 23, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 23 with a substitution, 

30 	deletion, insertion, or addition of 1 nucleotide which can 

acid desaturase gene; 

be used for detecting the fatty 
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(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 24, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 24 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

5 (m) an oligonucleotide having the base sequence set forth in SEQ ID NO: 25, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 25 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 

oxidation-related enzyme gene; 

(n) an oligonucleotide having the base sequence set forth in SEQ ID NO: 26, an 

10 oligonucleotide having a base sequence set forth in SEQ ID NO: 26 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

15 

(o) an oligonucleotide having the base sequence set forth in SEQ ID NO: 27, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 27 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the f3 

oxidation-related enzyme gene; 

(p) an oligonucleotide having the base sequence set forth in SEQ ID NO: 28, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 28 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

20 oxidation-related enzyme gene; 

(q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 29 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

25 (r) an oligonucleotide having the base sequence set forth in SEQ ID NO: 30, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 30 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

(s) an oligonucleotide having the base sequence set forth in SEQ ID NO: 31, an 

30 oligonucleotide having a base sequence set forth in SEQ ID NO: 31 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
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oxidation-related enzyme gene; 

(t) an oligonucleotide having the base sequence set forth in SEQ ID NO: 32, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 32 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

5 oxidation-related enzyme gene; 

(u) an oligonucleotide having the base sequence set forth in SEQ ID NO: 33, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 33 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

10 (v) an oligonucleotide having the base sequence set forth in SEQ ID NO: 34, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 34 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

(w) an oligonucleotide having the base sequence set forth in SEQ ID NO: 35, an 

15 oligonucleotide having a base sequence set forth in SEQ ID NO: 35 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

20 

(x) an oligonucleotide having the base sequence set forth in SEQ ID NO: 36, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 36 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

(y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

25 oxidation-related enzyme gene; 

(z) an oligonucleotide having the base sequence set forth in SEQ ID NO: 38, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 38 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

30 (al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 39 with a substitution, 



102 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

5 

(bl) an oligonucleotide having the base sequence set forth in SEQ ID NO: 40, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 40 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 

oxidation-related enzyme gene; 

(c1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 41, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 41 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 0 

10 oxidation-related enzyme gene; and 

(dl) an oligonucleotide having the base sequence set forth in SEQ ID NO: 42, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 42 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 

oxidation-related enzyme gene. 

15 

{Claim 12} 

The method according to Claim 11, wherein the damp-dry malodor-causing 

substances are 4-methyl-3-hexenoic acid. 

20 {Claim 13} 

The method according to Claim 11 or 12, wherein the fatty acid desaturase 

gene is A9desaturase gene. 

{Claim 14} 

25 The method according to Claim 13, 

wherein a fragment of the A9desaturase gene is amplified by using at least one kind of 

oligonucleotide pair selected from the group consisting of: 

the oligonucleotide pair containing the oligonucleotides (a) and (b); 

the oligonucleotide pair containing the oligonucleotides (c) and (d); 

30 the oligonucleotide pair containing the oligonucleotides (e) and (f); 

the oligonucleotide pair containing the oligonucleotides (g) and (h); 
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the oligonucleotide pair containing the oligonucleotides (i) and (j); and 

the oligonucleotide pair containing the oligonucleotides (k) and (I). 

{Claim 15} 

5 The method according to Claim 11 or 12, wherein the (3 oxidation-related 

enzyme gene is at least one kind of gene selected from the group consisting of fadB 

gene and fadD gene. 

{Claim 16} 

10 The method described in according to Claim 15, 

wherein a fragment of the fadB gene is amplified by using at least one kind of 

oligonucleotide pair selected from the group consisting of: 

the oligonucleotide pair containing the oligonucleotides (m) and (n); 

the oligonucleotide pair containing the oligonucleotides (o) and (p); 

15 

20 

the oligonucleotide pair containing the oligonucleotides (q) and (r); and 

the oligonucleotide pair containing the oligonucleotides (s) and (t). 

{Claim 17} 

The method according to Claim 15, 

wherein a fragment of the fadD gene is amplified by using at least one kind of 

oligonucleotide pair selected from the group consisting of: 

the oligonucleotide pair containing the oligonucleotides (u) and (v); 

the oligonucleotide pair containing the oligonucleotides (w) and (x); 

the oligonucleotide pair containing the oligonucleotides (y) and (z); 

25 the oligonucleotide pair containing the oligonucleotides (al) and (bl); and 

the oligonucleotide pair containing the oligonucleotides (cl) and (dl). 

{Claim 18} 

The method according to any one of Claims 11 to 17, wherein the 

30 microorganisms are at least one kind of microbial strain selected from the group 

consisting of species of Moraxella sp. and Moraxella osloensis. 
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{Claim 19} 

An oligonucleotide pair selected from the group consisting of a pair of the 

following oligonucleotides (a) and (b), a pair of the following oligonucleotides (c) and 

5 (d), a pair of the following oligonucleotides (e) and (t), a pair of the following 

oligonucleotides (g) and (h), a pair of the following oligonucleotides (i) and (j), a pair of 

the following oligonucleotides (k) and (1), a pair of the following oligonucleotides (m) 

and (n), a pair of the following oligonucleotides (o) and (p), a pair of the following 

oligonucleotides (q) and (r), a pair of the following oligonucleotides (s) and (t), a pair of 

10 the following oligonucleotides (u) and (v), a pair of the following oligonucleotides (w) 

and (x), a pair of the following oligonucleotides (y) and (z), a pair of the following 

oligonucleotides (al) and (bp, and a pair of the following oligonucleotides (c1) and 

(d1): 

(a) an oligonucleotide having the base sequence set forth in SEQ ID NO: 13, an 

15 oligonucleotide having a base sequence set forth in SEQ ID NO: 13 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

20 

(b) an oligonucleotide having the base sequence set forth in SEQ ID NO: 14, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 14 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

(c) an oligonucleotide having the base sequence set forth in SEQ ID NO: 15, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 15 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

25 acid desaturase gene; 

(d) an oligonucleotide having the base sequence set forth in SEQ ID NO: 16, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 16 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

30 (e) an oligonucleotide having the base sequence set forth in SEQ ID NO: 17, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 17 with a substitution, 
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deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

5 

(f) an oligonucleotide having the base sequence set forth in SEQ ID NO: 18, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 18 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

(g) an oligonucleotide having the base sequence set forth in SEQ ID NO: 19, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 19 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

10 acid desaturase gene; 

(h) an oligonucleotide having the base sequence set forth in SEQ ID NO: 20, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 20 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

15 (i) an oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 21 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

(j) an oligonucleotide having the base sequence set forth in SEQ ID NO: 22, an 

20 oligonucleotide having a base sequence set forth in SEQ ID NO: 22 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

25 

(k) an oligonucleotide having the base sequence set forth in SEQ ID NO: 23, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 23 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

acid desaturase gene; 

(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 24, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 24 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty 

30 acid desaturase gene; 

(m) an oligonucleotide having the base sequence set forth in SEQ ID NO: 25, an 
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oligonucleotide having a base sequence set forth in SEQ ID NO: 25 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

oxidation-related enzyme gene; 

be used for detecting the p 

(n) an oligonucleotide having the base sequence set forth in SEQ ID NO: 26, an 

5 	oligonucleotide having a base sequence set forth in SEQ ID NO: 26 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

oxidation-related enzyme gene; 

be used for detecting the p 

(o) an oligonucleotide having the base sequence set forth in SEQ ID NO: 27, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 27 with a substitution, 

10 	deletion, insertion, or addition of 1 nucleotide which can 

oxidation-related enzyme gene; 

be used for detecting the 3 

(p) an oligonucleotide having the base sequence set forth in SEQ ID NO: 28, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 28 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

15 	oxidation-related enzyme gene; 

be used for detecting the (3 

(q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 29 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

oxidation-related enzyme gene; 

be used for detecting the 13 

20 	(r) an oligonucleotide having the base sequence set forth in SEQ ID NO: 30, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 30 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

oxidation-related enzyme gene; 

be used for detecting the 13 

(s) an oligonucleotide having the base sequence set forth in SEQ ID NO: 31, an 

25 	oligonucleotide having a base sequence set forth in SEQ ID NO: 31 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can 

oxidation-related enzyme gene; 

be used for detecting the 13 

(t) an oligonucleotide having the base sequence set forth in SEQ ID NO: 32, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 32 with a substitution, 

30 	deletion, insertion, or addition of 1 nucleotide which can 

oxidation-related enzyme gene; 

be used for detecting the 13 
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(u) an oligonucleotide having the base sequence set forth in SEQ ID NO: 33, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 33 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

5 (v) an oligonucleotide having the base sequence set forth in SEQ ID NO: 34, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 34 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

(w) an oligonucleotide having the base sequence set forth in SEQ ID NO: 35, an 

10 oligonucleotide having a base sequence set forth in SEQ ID NO: 35 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 13 

oxidation-related enzyme gene; 

15 

(x) an oligonucleotide having the base sequence set forth in SEQ ID NO: 36, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 36 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the f3 

oxidation-related enzyme gene; 

(y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the f3 

20 oxidation-related enzyme gene; 

(z) an oligonucleotide having the base sequence set forth in SEQ ID NO: 38, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 38 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the f3 

oxidation-related enzyme gene; 

25 (al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 39 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 
oxidation-related enzyme gene; 

(bl) an oligonucleotide having the base sequence set forth in SEQ ID NO: 40, an 

30 oligonucleotide having a base sequence set forth in SEQ ID NO: 40 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 



108 

oxidation-related enzyme gene; 

(cl) an oligonucleotide having the base sequence set forth in SEQ ID NO: 41, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 41 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p 

5 oxidation-related enzyme gene; and 

(dl) an oligonucleotide having the base sequence set forth in SEQ ID NO: 42, an 

oligonucleotide having a base sequence set forth in SEQ ID NO: 42 with a substitution, 

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the P 

oxidation-related enzyme gene. 

10 

{Claim 20} 

The oligonucleotide pair according to Claim 19, wherein the oligonucleotide is 

a nucleic acid primer. 

15 {Claim 21} 

The oligonucleotide pair according to Claim 20, 

wherein the oligonucleotides (a) and (b), the oligonucleotides (c) and (d), the 

oligonucleotides (e) and (f), the oligonucleotides (g) and (h), the oligonucleotides (i) 

and (j), and the oligonucleotides (k) and (1) can function as nucleic acid primers for 

20 detecting expression of the fatty acid desaturase gene derived from microorganisms 

which produce damp-dry malodor-causing substances or for amplifying a gene fragment 

thereof by polymerase chain reaction. 

{Claim 22} 

25 The oligonucleotide pair according to Claim 21, wherein the fatty acid 

desaturase gene is A9desaturase gene. 

{Claim 23} 

30 

The oligonucleotide pair according to Claim 20, 

wherein the oligonucleotides (m) and (n), the oligonucleotides (o) and (p), the 

oligonucleotides (q) and (r), and the oligonucleotides (s) and (t) can function as nucleic 
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acid primers for detecting expression of the 13 oxidation-related enzyme gene derived 

from microorganisms which produce damp-dry malodor-causing substances or for 

amplifying a gene fragment thereof by polymerase chain reaction. 

5 {Claim 24} 

The oligonucleotide pair according to Claim 23, wherein the f3 oxidation-

related enzyme gene is fadB gene. 

{Claim 25} 

10 The oligonucleotide pair according to Claim 20, 

wherein the oligonucleotides (u) and (v), the oligonucleotides (w) and (x), the 

oligonucleotides (y) and (z), the oligonucleotides (al) and (bl), and the oligonucleotides 

(c1) and (dl) can function as nucleic acid primers for detecting expression of the 13 

oxidation-related enzyme gene derived from microorganisms which produce damp-dry 

15 malodor-causing substances or for amplifying a gene fragment thereof by polymerase 

chain reaction 

{Claim 26} 

The oligonucleotide pair according to Claim 25, wherein the (3 oxidation- 

20 related enzyme gene is fadD gene. 

{Claim 27} 

A kit for evaluating inhibitory effect on damp-dry malodor or a kit for 

screening of a damp-dry malodor inhibitor, comprising: 

25 microorganisms which produce damp-dry malodor-causing substances; 

a sebaceous dirt component; and 

the oligonucleotide pair according to any one of Claims 19 to 26. 

{Claim 28} 

30 A kit for detecting microorganisms which produce damp-dry malodor-causing 

substances, comprising at least one kind of oligonucleotide pair according to any one of 
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Claims 19 to 26. 


